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@ A fioval procatafor the praparation of baatatin darlvitlvaa and lirtarmadtataa tharaof. 

@ The preaent invantion ralataa to a na^ method of prepar- 
ing bectadn darivatrvaa of tha formula 




0> 

IS 



t-Ueu'OH 



wherein Ph la an optionally aubetitutad phonyl group and Lau 
rapreaanta a laudna raaMua. and to an Intormadlata of the 
formula 
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^ whaia Ph h M defined above- 
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Thl. invention rel.«. to . n« method of preparinj 
...t.Un. lnter.eal.te. thereof. «or. partlcua.rl,. 
trintllon relate, to . ne. «th.. of preparlns he.ta- 
tins of the general formula 



10 




II) 

L-Leu-OH 



15 



« Dhensl aroup; which may be substl- 
therein, f '"^/^^.f "l\l.e h,«rox,. O^-Cj-I^l 

0 Pr.fo-ii; h, h,drox,. .eth,l o, iethox,, 

VCKTZ^^I . leucine re.ieue. .h.r..t.rl..d In th.t 

the general formula 



20 



O 

HK, O 

Ph 



H H 



z 



COO-R (II) 



30 



35 



therein Ph is as defined above and R represent. « 
k^grouP IS subjected to the opening of the oxazolldine 
r ng d to the elimination of the lo.er ^^^^lYZ 

rrf^: - rrrdrser 

4* 5t* Feactive derivative Is condenseo 
nylbutyric acid or Its reactive 
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with carboxyl protected L-leuclne op Ite salt and then the 
protecting groups are removed from the condensate. The In- 
vention relates further to an intermediate. (MR. 5S)-iJ- 
ben2yl-5-alkoxycarbonyloxa2olidine-2-one of .the general 

5 formula 



o 

I 



15 



20 



i 

B H 



COOR (III) 



Wherein Ph represents a phenyl group which may be subatltu- 
tet in formula I and R represents a lower alkyl group. 

Bestatm and its derivatives are already known froa 
Japanese Patent Publication (Kokoku) Sho 52-33193- They 
have anti-tumor activity and can. therefore, be used as 

medicaments. . 

The method according to the present invention is in 

25 the following described in detail: 

The opening of the oxazolldine ring and the elimina- 
tion of the lower alkyl group in the compounds of the gene- 
ral formula (II) are usually carried out b, hydrolysis with 
an acid or alkali. Examples of the alkali Include alkali 

30 metal hydroxides such as lithium hydroxide, sodium hydroxi- 
de, barium hydroxide and the like, lithium hydroxide being 
preferred. Example, of the acid include mineral acids such 
as hydrochlorld acid, aulfuric acid and the like. The sol- 
vent which may b used in the process of the present inven- 

35 tion is water or a mixture of water and an inert rganlc 
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solvent, preferably a lower alcohol such as -^^-^^^^^^^^ 
ethanol or acetone, tetrahydrofuran, dloxane. dl^ethylf orm- 
Iiae. dl.ethylaceta»ide or the UKe. The react on tempera- 
ture s not critical, but the reaction 1. usually carried 
out at a temperature between Q-C and 160*C. preferably bet- 
ween room temperature and laCC. 

TJnder these conditions, the opening of the oxazolldlne 
ring and the elimination of the lower alkyl group generally 
take place at the same thlme. but this Is not critical. 

The (2S. 3R)-3-a=lno-2-hydroxy-H-phenylbutyrlc acid 
Obtained from the corresponding oxa.olldlne.2-one of the 
general formula (II) may be Isolated, but the protect on 
of the amino group therein can be accomplished without Iso- 

15 ''"''^i^e protection of the amino group can be carried out 
bv a conventional methods 

a^us, the protection of the amino group with a benzyl- 
oxycarbonyl group may be performed by reacting said phenyl- 
Tutyrlc acid with ben^yloxycarbonyl chloride In the presen- 
20 ce of an alkali according to the Schotten-Baumann method 
or by reacting said phenylbutyrlc acid with a benzyloxy- 
carbLylating agent such as ben.yloxycarbonyl ^^^^^^^^^^^ 
ester, benzyloxycarbonyl a.lde. benzyloxycarbonyl N-hydroxy- 
succi;imlde ester, benxyl s.i..6.dlmethylpyrlmldo-2.yl.thlo- 
25 carbonate In the presence of an organic tertiary amine such 
as trlethylamme or N-methylmorphollne in a mixture of wa- 
ter and a lower alcohol, dloxane. tetrahydrofuran. acet«^ 
nitrlle or dlmethylformamlde. 

»„, co„4.n»tlon Bethoa u..<l for toMtX^ of .« 
30 P.ptia. bond in peptld. .rt 1. .ppai«bl. t. 

..tlon of ..W wmo-proteoted phen,mt,r» aeW or It. 
P..CUV. a.ri«tl.. crboxyl-profofd W.uoln. or 
Its salt. 
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..vlnT. c.r..x,l »rcap ,o aoi.vte. a. to react .U. t.. 

ualnB ethyl chlorcarbonate or isoDUiyA c» , * „ 

«tl'. ..t.r ..thode ualne c,.no..th,l ..t.r. vln,l «ter. 

„t«oa a«.cxl« or c,clon»»nonoxl.., or th. 

H-acjI coQpouna Mthoi carMdlliriaaJOl.. 

»„, aolvnt u..d m conventional paptW. ""'•''""•"^ 
, rnaed a. a ac.vant ^ t.. cond..»t- t.^__Pr..- 

:rr::;.rr.r,J :rrr«r.;,droU ane .oxan. 
:r. .uc» a. c^^^^^^^^^ r 
. -riir::; =1. f ...... .. d^..,^^^^^^ 

rom>a«ia. ana aimethjlacetamia.i or nltrllea 

"""'"Z .li„«atlon or th. protactlns "'-V^'/'-'i*- 

tins L -T^crtn-arrj: rrpt::: ir:. 

25 """""^''^ -f;'- n;."r^^ protactln. group pr..ont, 
KMCI. I. " ' cltattlc raauotlon ualng p.U.ai». 

:rtnr"n:.r.a«.l. «ia, .r.at..nt «»» .,aro- 
Htoria. In » organic aolvant; ..ponirlca.lon .»n an 



fluoride • 
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The compounds of the general formula (Jl) used as the 
i Ik. nrxiant invention lnclu4« C«R. 5S)- 

.tartms coniwund in the present inve -sl-H-n- 

(-benz,l-5-etho«sc.rMn,lMazolldlne-2-<.n.. (M. 53) 4 p- 

' vTen .h. Phenyl .roup I. .ub.tltute. .1th a function^ 

group .«n a. a hl^rox, group, the .u.etltuent B., . pro- 
tetted prior to tn. cona.naatlon reaction «lth leucine. .» 

10 """"to.' compound, of t»e general fomula (I) oMalneji ac- 
coraine to the pre.ent Invention incluae. for e.a»p .. 2S. 
3«;!3-Lin=-2-h,drox,-4-ph.n,lhutano,a-(S)-l.ucin. beat- 
tin). 3M-3-.^-2->'»^'«»-*-'^''f'~/";,.3. 
butanoyl-(S)-leucine (p-hjdro.jte.tatin) . «.a (2S. 3F.)-3 

„ ::ir'-nUo.y-.-P-»."o-vp'-'«"-"-'^-'^'-^'"'^"' 

'"°-r=ri:rrt;. Proc... .r t*. Pr...nt mv-ntlon th. 
„„.„vlbut.ric acia can be prepared from the correepondlng 

n^ o "the s.n.r.1 formula .«) .hove ^-^J. 

Thus the process of the present Invention is 
20 ans paceroate. Thus, tne prov.^ 

very suitable for the synthesis of bestatlns. 

The compound of the general formula (II) used as the 
starting compound in the present invention may he prepared 

" roira^Ky" of K.hen.ylo,ycarhonyl.(.)-P.eny.- 
25 A lower axKyx N-bensyloxy- 

alanine auch aa. "7^'' '^^at r of N-benxylo.,carbo- 
carbonyl-(R)-phenylalanlne. ethyl eater " " ' 
^,l.(B)-P-hydroxyph.n,lal«.in., ethyl e.ter of K-b.n.,1- 
";,carbonil-(B)-P-..thox,phen,lalanln. 1. raduced »ltl. a 

,0 Tetal Vid. auch a., for .x«*l.. dliaobutyl alu»inu« hy- 
d'id. tTareundar referred to a. .DIBAI^B"). '^7^" 
n^ haUde. Uthiun butoxy.lu.1.0. hallde. 
bi.«thoxyethoxy aluBinate to for« the """^"^^ f.^ 
tode and th. ao-fomed aldehyde 1. re.ctad with 

35 triphenylphoaphorane obtained fro. >.th,ltriph.n,lpho.pho- 
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nlura Iodide and potassium hydride to fopn the correspon- 
ding phenylbutene such as, for example, 3R-benzyloxycarbo- 
nyl-amino-^-phenyl (or -p-hydroxyphenyl-or -p-methoxy- 
phenyl )-l>utene and then the so-obtained phenylbutene is 
5 reacted with benzyl bromide to protect the amino group as 
aiLlnobenzyl and finally the amino protected phenylbutene is 
reacted with iodine to form the corresponding (i|R, 5S)-iodo- 
merhyl-oxazolidlne-2-one . 

After reacting the (1*R, 5S)-iodomethyl-oxazolidlne- 

10 2-one with silver acetate » the reaction product Is treated 
with a mixture of methanol and 1 N sodium hydroxide or 
reacted with silver trif luoro-acetate and then tne obtained 
product is treated with 2 N HCl to fore the corresponding 
5-riydroxy!nethylo3{azolldlne-2-one. This product is reacted 

15 wl^h metallic sodiica in liquid ammonia to eliminate the 

benzyl group at 3- position. The so-formed compound such as, 
for exemple, (i|R, 5S) )-M-benzyl (or -p-hydroxybenzyl or 
-p-methoxybenzyl )-5-hydroxymethyloxazolldlne-2-one is oxi- 
dized with an oxidizing agent such as Jones' reagent to 

20 form the corresponding carboxyllc acid, which is esteri- 
fled with a conventional esterifying agent such as, for 
example, diazo lower alkane, sulfuric acid/lower alcohol, 
gaseous hydrogen chloride/lower alcohol, thlonyl chloride/ 
lower alcohol to form the compound of the general formula 

25 (I')- 

The present invention will be further illustrated by 
the following examples. 

Example 1 

30 CD (2S, 3R)-3-benzyloxycarbonylamino-2-hydroxy-4-phenyl- 
butyric acid 

To a solution of 700 mg {3*0 mmol) of (4R, 5S)-^- 
benzyl-5-Eethoxycarbonyloxazolldlne-2-one in 10 ml of me- 
thanol was added 10 ml of aqueous 2 N lithium hydroxide and 
35 the mixture was heated for 6 hours under reflux in an oil 
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bath (llO-C). Kttif adjusting the pH to 7 with 2 N HCl. me- 
thanol was aistllled off. After readjusting the pH 7, 100 
ml of distilled water was added and the amino group was 
exchanged and entrapped with 70 ml of Amberllte IR-120 B 
(H+ type) . After washing thoroughly with about one liter of 
distilled water, elutlon was conduceeted with 2 N aqueous 
ammonia. The eluate was concentrated to about 30 ml and the 
pH was adjusted to ?. To this was added 10 ml of ether, 
followed by 3 ml of aqueous 1 N sodium hydroxide, the mix- 
ture being cooled in an ice bath. To the ice-cold, vigo- 
rously stirred mixture were added H,H5 ml of aqueous 1 N 
sodium hydroxide solution and 610 ul 11.15 mmol) of benzyl- 
oxycarbonyl chloride in three portions within one hour. Tne 
stirring was continued for one hour with cooling in an ice 
15 bath aiid at room temperature for another three hours. The 
reaction mixture was made basic and extracted twice with 30 
ml portions of ether. The aqueous phase was acidified to 
pH = 1 with 2 N HCl and extracted three times with 100 ml 
portions of ethyl acetate. The combined ethyl acetate 
20 layers were washed with saturated aqueous NaCl aolutlon and 
dried over anhydrous sodium sulfate. The solvent was di- 
stilled off and the residue was dried under reduced pressure 
to give 701 mg (2.12 mmol) of the title compound. 

yield: 72 * . 
25 An analytical sample was obtained by recrystalllBatlon 

from ethyl acetate/hexane. 

B.p.: 161.0 - 161.5»C (lit. ISI-ISS'O) 

I.R.: 3300, 1705, l638 cm'^ 
(2) l(2S, 3R)-3-benzyloxycarbonyl8mino-2-bydroxy-1-phenyl- 

30 butanoyl]-Ij-leuclne benzyl ester 

Pour hundred and six mg (1.2l mmol) of (2S, 3R)-3- 
benzyloxycarbonylamino-2-hydroxy-1-phenylbutyrlc acid obtai- 
ned in (1) above. 609 mg (1.18 mmol, 1.2 eq.) of L-leuclne 
benzyl ester toluene sulfonate salt, 200 mg (1.18 mmol, 1.2 

35 eq.) of i-hydroxybenzotriazole and 206 ul (1.18 mmol, 1.2 
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eqO of triethylartlne were dlBsolvefi Into 10 ml of tetrahyd- 
rofuran* To this solution was added an Ice-cold solution of 
281 mg (1.36 mmol, 1.1 eq.) of dicyclohexylcarbodlimide In 
10 ml of methylene chloride with stirring and the stirring 
5 was continued overnight, after which time the mixture was 
concentrated. To the residue was added ethyl acetate and 
the mixture was filtered through a cotton plug. The ethyl 
acetate layer was extracted successively with 1 N sulfuric 
acid, water, 2 % soditim bicarbonate, and water, dried over 
10 Na^SOjj, and then concentrated. The residue was recrystalll- 
zed from ethyl acetate/hexane to give 630 rag (1,18 nuzol ) of 
the title compound. 
Yield: 95 X 

m-p,: 127.0 - 127. 5°C (lit. 122 - 123*^0) 
15 3*00, 17*0, 1710, 1655, 1535, 1510 cm**^ 

( 3 ) [ ( 2S , 3R) -3-amino-2-hydroxy-i|-pbenbutanoyl ]-L-leuclne 

(bestatln) 

To a mixture of 309 nig (0.58 mmol) of [(28, 3R)-3- 
benzyloxycarbonylamio-2-hydroxy-lf-phenylbutanoyl]-L-leuclne 
20 benzyl ester and 30 mg of Pd-black was added 15 ml of me- 
thanol/water (2/1) and the mixture stirred under a hydrogen 
atmosphere overnight. The reaction mixture was filtered 
through Celite ^ and the filtrate was concentrated to 
afford 179 mg (0*58 mmol} of the title compound. 
25 Yield: quantitative 

m.p.: 232 - 233''C (lit. 233 - 236^C) 
I.R,: 3200, 2950, 1690, 1635, 1533 cm''^ 
M.S.: 308 [M*]. 217 [M - PhCHg]* 
Referential Example 
30 (1) 3(R}**benzyloxycarbonylamino-4-phenylbutene 

To an ice<*cold suspension of 63*6 g (0*158 mol) of 
methyltriphenylphoaphonivim iodide in 300 ml of tetrahydro- 
furan (THF) was added 23.5 mg (0.135 mmol) of potassium 
hydride (23 % suspension in mineral oil) under an argon 
35 atmosphere and the mixture stirred at room temperature 
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* 

overnight. To this reaction mixture was added 150 ml of dry 
toluene and the mixture allowed to stand to form a solution 
of methylentrlphenylphosphorane In THP/ toluene. 

N-Benzyloxycarbonylphenylalanlne ethyl ester In an 
5 amount of 15.4 g (47 Bxmol) was dissolved In 200 ml of dry 
toluene under an argon atmosphere and the resulting solu* 
tlon was chilled to -78°C in a dry Ice/ethanol bath. To 
this chilled solution was added dropwlse 100 ml of dllso- 
butylalumlnlum hydride (1.0 M solution in toluene) with 

10 vigorous stirring over 30 minutes. After stirring for an- 
other 30 minutes » 200 ml of 2N HCl was added to the reac- 
tion mixture. The resulting mixture was allowed to warm to 
room temperature and extracted three times with 300 ml por- 
tions of ethyl acetate. The combined organic layers were 

15 washed with water and dried over anhydrous sodium sulfate. 
After concentrating the dried organic phase at below 40**C, 
to the residue was added 200 ml of dry toluene under an ar- 
gon atmosphere and the solution chilled to -78 In a dry 
Ice/ethanol bath. To this chilled solution was added 340 ml 

20 of the previously prepared solution of Ph^P'CHj in THP/ 

toluene with vigorous stirring for one hour, and the resul- 
tant mixture was stirred, at -78**C for one hour, followed by 
stirring at room temperature for 30 minutes. Thereafter, 
200 ml of a saturated aqueous ammonium chloride solution 

25 was added. The resulting mixture was extracted three times 
with 300 ml portions of ethyl acetate. The combined extracts 
were washed with eatureated aqueous BOdiuiro chloride solu- 
tion, dried over anhydrous sodium sulfate and concentrate. 
The residue was chromatographed over silica gel using first 

30 methylene chlorlde/n-hexane (1/1), then switching to a 2:1 
mixture. Recrystallizatlon of the eluates from benzene/ 
hexane gave 8.44 g (3-00 raraol) of the title compound as a 
white needle. 
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Yield: 6H % 

m.p.: 92.6 - 93.0'C ^ 

I.R.: (KBr): 3330. l680, 1525. 1250 cm 
( 2) 3(R)>{N-ber«yl-N-benayloxyearbonyl)aaino-i»-phenyl- 

5 butene 

potassium hydride (23 % suspension in mineral oil) In 
an araoant of 5-7 ml (32.8 nmol) was repeatedly washed 
with dry hexane under an argon atmosphere so as to remove 
the mineral oil. To this was added 20 ml of dry benaene 
10 and stirred in an ice bath. To this mixture was added oro,^ 
wise 7.71 B (27.1 mmol) of 3(Fi:.-benzy:oxycarbor.yl-ar.lno- 
H-phenylbutene in 20 ml of dimethyl formauide and the mix- 
ture was stirred at room temperature for 30 minutes, after 
wn^ch 3.91 ml (32-9 mmol) of benzyl bromide was added with 
15 cooling in an ice bath and the mixture stirred at room tem- 
perature for 30 minutes. The reaction mixture vaa poured 
into colo water and extracted three tinea with 100 ml por- 
tions of ethyl acetate. The combined organic layers were 
washed with saturated aqueous sodium chloride solution. 
20 dried over anhydrous sodium sulfate and concentrated. The 
residue was chromatographed over silica gel using 
ether/hexane (1:6) as an eluent to give 9-7 8 (26.0 mmol) 
of the title compound as a colorless oil. 
Yield: 95 » ^ 
25 3.R.: 1695 cm" . + 

M.S.: 372 IM * if, 281 [M - PhCHg + l] , 236 [M - Z) 
Ib»^° - -80.1|*C (C - 2.7. CKCl,) 

Bf (TLC on silica gel) - CUM (ether/hexane - 1 : *) 
30 (3) 5S)-3,*«-dibensyl-5-lodomethyloxasolldlne-2-one 

Tc'an ice-cold solution of l60 mg (0.ll3 mmol) of 
3(R'-(K-benzyl-N-bensyloxycarbonyl)amlno-i»-phenylbutene in 

2 ml of methylene chloride was added 330 mg (1.3 nmol) of 
iodine with stirring. The mixture was stirred in an ice 
35 bath for H hours, after which an aqueous sodium thlosulfate 
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Bolutlon was added and the resulting mixture was extracted 
twice with 30 ml portions of methylene chloride. The com- 
bined organic layers were washed with saturated aqueous 
ZL cWorlde solution, dried over anhydrous -diu. sul- 
fate and concentrated, l^e residue was chromatographed over 
i ic! gel. eluting with ether/hexane (1:1) to give 141 «g 
To 3.7 Ll) of the title compound end 21 mg (0.051 .-ol) 
of the (5R) -isomer. 
Yield- 92 % (5S : 5R = 7 : D 

An\.»lyti"> -a. .".l-d recr,.t.ni^.tlon 

from ether/hexane. 
5 S) -compound: 
ffl.p,: 110.2 - 110.8'C 



l.R. 



i22 



1750, 1U90, 1450, 1'»20 cm 
- +34.2" (C - 2.1. CHGI3) 



-1 




V,.. iill^ gel) - 0.27 (etfieryhe^V^-^' 1^ 
Ik) (HR. 5S)-3.4-dlben»yl-5-i>y^^"y"'**^y^t!^^^^^^^' 

"^''lo'a solution of 7.4 8 (lB.2 ^ol) of (4R 5S>-3,4- 
0 aihen.yl-5-lodomethyloxazolidine.2.one in 30 m Ime h l- 

^ formamide and 50 ml of acetic acid was added (6.1 g) (36,3 
Zol) of Silver acetate under an argon atmosphere and the 
".ture stirred at 130-0 for 5 hours. The solvent was remo- 
::runder reduced pressure and the -'^^^ eo- 
through a cotton plug. The filtrate was subjected to azeo 
tropic distillation with toluene to remove acetic acid and 
/ilethylfor-amide. To the residue were added 100 ml o me- 
t^ol and 30 ml of 1 N a.ueous sodi^ hydroxide solution 

^nd the mixture stirred at room temperature for one hour, 
and *he mixtur ^ ^ solution. 

After adjusting the pH to j wiw* »h 

Methanol was distilled off under reduced pressure. The re- 
sidue was extracted three times with 100 ml PO»-t^°"J>^ 
ethyl acetate. The combined extracts were washed with sa- 
turated aqueous sodium chloride solution, dried over an- 
35 hydrous sodium sulfate and concentrated. The residue was 



25 



30 
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chromatosraphed over MO g of alllca gel .Uh^^W/hexane 
(J,:l) elutlon. Recrystalllzatlon from be|l^ene/hexan,e gave 
5.01 g of the title compound, 
• ■ Weld: 93 % 
'5 Method 2 

To a aolutlon of 21.5 mg (0.053 mol) of (MR, 5S)- 
3 U_dibenzyl-5-lodomethyloxazolldlne-2-one in 0.5 ml of 
mF «a8 added 35-0 mg (0.l6 n»nol) of silver trifluoroace- 
tate under an argon atmosphere and the mixture atlrred at 
10 room temperature for 3 days, after which period water was 
added to the reaction mixture and the mixture extracted 
three times with 20 ml portions of ethyl acetate. The com- 
bined organic layers were washed with saturated aqueous so- 
dium Chloride solution, dried over anhydrous sodium sulfate 
15 and concentrated. To the residue was added 2 ml of 2 N HCl 
and stirred at room temperature for 5 hours. After adju- 
sting the pH to 7 with 1 N NaOH, the mixture was extracted 
three times with 10 ml portions of ethyl acetate. The com- 
bined ex-.racts were washed with satureated aqueous NaCl so- 
20 lutlon, dried over anhydrous sodium sulfate and concentrate, 
The resulting residue was purified by preparation thin 
layer cnromatograph developing with ether to give 13-0 »g 
(O.OHH =3ol) of the title compound. 
Yield: 63 * 
25 m.p.: 96.9 - 97.5'C 

I.R.: 3390, 1700, IMJIS, 1«»35 cm 

M.S.: 389 [M + PhCH^f, 298 [M 4 if. 266 [M-CH^OH] . 

206 [M - PhCHgf 
[al^^ - +H5.5''C (C = l.l, CHClj) 



30 



Rf (TLC on silica gel) » 0.39 (ether) 

Analysis: 

Calc'd. for C^gHigNO^t 

K 11.71 >. C 72.71 >J H 6.i»4 i 



35 
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« ^ N u it7*-*; C 72.63 »i H 6.M6 > 

Found: a >. ' >,,aroxvmethyl-oxazolldine-2-one 

„ „ount or 5.0 (U.O -ol, .a. cM « 78 C 

TO the reaultlns mlltttr. »a. aOM reaction 
mixture «. .tlrrei ror 1.5 .1 

After chllUng to -78 C. crys „i,„. „ rMOve 

.aa.a to th. ohiu.s fixture ^ .t 

::r:rr.% rioiTati .na t.e .ixtur. ..tract.a 

15 Mas added to the reac^, acetate. The com- 

t^es With XOO , o o e ^ -^^^^^^.^^ 
tlned organic layers were wa ^^^^^^^^ 
KaCl solution, dried over ^^^^^^^^ ^^^^ chromato- 

eoncentrated. ..e residue - ^^^^^^^^^^^^^ . and 

20 graphy eluting w^th ,ere recrystalll- 

then with a (y: D "^'^r;* ^/.'Jo 6 tl4.0 nnnol) of the 
.ed rroB ben»ine/hexane/to give 2,90 8 



%W * » ^ T / 

title compounds ^ y 

Yield: 82 » 



25 in • p • " 



B8 5 - 89.3*C -1 
S^io. 3280, 17«, 1700, 1U5, 1250 c» 
K.H.R.: (CDCI3 containing a small amount of D,0) 
2.8 (2H, m, PbCHg) 
3.U (IH, m, 5 - H) 
,g 3.8 (2H, m. -CHgOH) 

JI.3 (IH. n>, H - H) 
5.5 CIH, b, -HH) 
7.2 (5H. m. aromatic) 
M.S.: 208 tH * if. llMH - P^jCHgl 
35 " -89.8»C (C • 0.83. CHCI3) 
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Rf (TLC on silica gel) - 0.31 (ethyl acetate/hexane - 

H : 1) 
Analysis: 

Calo'd. for Cjjttj^jNOj: 
5 N 6.76 %i C 63.76 %; H 6.32 « 

Pound: N 6.55 %i C 63.56 S; H 7.18 * 
(6) (IF, 5S)-«-ben«yl-5-niethoxycarbonyl-oxa2olldine-2-one 

(^R, 5S)-M-Benzyl-5-hydroxymethyloxazolldlne-2-one 
m an amount of 22l|,7 mg (1.1 mmol) was dissolved in 15 ml 
10 of acetone distilled from potassium permanganate. To this 
was added 2 ml of Jones' reagent equivalent to 8 normals as 
an active oxygen, followed by vigorous stirring that lastet 
overnight. Excess Jones' reagent was decomposed hy adding 
iBopropyl alcohol. After distilling off about half the 
15 volume -of acetone, water was added and the mixture extrac- 
ted four times with 50 ml portions of ethyl acetate. The 
combined organic layers were washed with a saturated aque- 
ous NaCl solution, dried over anhydrous sodium sulfate and 
concentrated. To the residue was added about 2 ml of metha- 
20 nol. To the resulting mixture was added a solution of di- 
azomethane in ether with stirring in an ice bath until the 
evolution of nitrogen stopped. After distilling off the 
solvents, the residue was crystallized from ailsopropyl 
ether/hexane to give 138 og (0.587 nmol) of the title com- 
25 pound. 

Yield: 5i| % 

m.p.: 91.0 - 

I.R.: 3'>00, 1750 cm" 



N.H.R.: 



30 



35 
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2.9 (IH, d<J,''J - IS.?* J^i, « 7.9, H*) 

3.0 (IH. ad, J = 13.5. J^'j, - 5.8, H*') 

3-79 (3H, B, -COjlSe) 

J».l (IH, JD, H,,) 
5 In case or Irradiation with amine proton. 

(IH, dd, Jjj^ - 7.9. Ju^. - 5.8, Jj,5 - t.fi) 

11.7 (IH, d, - M.6, H5) 

5.9 (IH. b, -NH) 

7.2 (5H, n, aromatic) 
10 M.S.: 235 W\ 203 (M - MeOHf. [M-PhCH^l 
(al^^ - +66.3** (C - 1.2, OHCI3) 

Rf (TCI on elllca gel) - 0.43 (ethyl acetate/hexane - 2: 

Analysis: 
15 Calc'd.-.for C.2Hi3NOi,: 

N 5.95 %i C 61.27 *} H 5.57 i 
Found: N 5-90 J; C 6l.ll9 %; H 5-59 » 



20 



- 17 - 
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CLAIMS;, 
formulft 




L-Ijeu-OH 



(I) 



10 



2-one of the general formula 



15 



20 




COOR 



(II) 



25 



30 



•"'^ ^rr. ^'>"- ^"'^ r " 

to form tM """'°""nfl.r\ro..cting »!»<. f " 

r:/.r"r.:crro: ». u - - - 

are removed from the cond nsate. 



35 
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(2) A (MR. 5S)-M'-benzyl-5-allioxycarbonyloxazolldlne-2-one 
of the general formula 



10 - J coo. 



(II) 



BN 

Ph 



15 therein- Ph representB an optionally substltutefl phenyl group 
and R pepreaenta a lower alkyl group. 



20 



25 



30 



